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(54) VULCAN IZABLE FLUOROELASTOMER COMPOSITION 
(57)Abstract: 

PURPOSE: To obtain the subject composition markedly improved in heat aging resistance 
and compression set at high temperatures by adding a specified phenoiic antioxidant to a 
vulcanizable peroxide-vuicanizabie fluoroelastomer composition. 
CONSTITUTION: This composition comprises a peroxide-yulcani^ 
organic peroxide, a pcjyfu^ andj^henolc^ 1-4 

hydroxyphenyl groups each containing 1 or 2-butyi groups in the molecule. The 
fluoroelastomer may be one containing bromine or iodine at the moiecular terminals or in the 
main chain and therefore being vulcanizable with an organic peroxide. An example of a 
process for effectively introducing iodine into the molecular terminals comprises using an 
iodine compound as a chain transfer agent. An example of a known process for introducing 
bromine or iodine into the main chain comprises using a crosslinking monomer containing 
bromine or iodine. 
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* NOTICES * 

JPO and INPfT are not responsible for any 
damages caused by the use of this translation. 

LTbis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1](a) Fluorine-containing elastomer in which peroxide vulcanization is possible, (b) 
organic peroxide, (c) A fluorine-containing elastomer vulcanization constituent containing a 
phenolic antioxidant which contains four hydroxyphenyl groups with a polyfunctional co-cross- 
linking agent, 1, or two tert-butyl groups from 1 in one molecule. 

[Claim 2] (a) The fluorine-containing elastomer vulcanization constituent according to claim 1, 
wherein an ingredient is fluorine-containing elastomer containing bromine or iodine in which 
peroxide vulcanization is possible. 



[Translation done.] 
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* NOTICES * 

JPO and INPfT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Industrial ApplicatiomThis invention relates to the new vulcanization constituent of fluorine- 
containing elastomer, if it says in more detail, this invention relates to the peroxide 
vulcanization fluorine-containing elastomer vulcanization constituent which improved heat- 
resistant aging nature and hot sealing nature, having outstanding tractive characteristics 
equivalent to publicly known peroxide vulcanization fluorine-containing elastomer vulcanizate, 
heat resistance, and chemical resistance conventionally. 
[0002] 

[Description of the Prior Art]The fluorine-containing elastomer vuicanizate which vulcanizes by 
peroxide, Since it has the feature that chemicai resistance is substantially superior to the 
fluorine-containing eiastomer vulcanizate which vulcanizes with the polyol compound which is 
in use now, It is used for an O ring, a gasket, an oil^eap diaphram, a hose, a roll, a web 
material, etc. which carry out direct contact to acid or a base especially in various kinds of 
industrial fields, for example, general instrument industry, a public nuisance relative 
department, a car. a marine vessel, an airplane, the hydraulic equipment, etc. However, the 
fluorine-containing elastomer which performs peroxide vulcanization, Since it has the essential 
fault that the point constructing a bridge is easy to be cut under a not less than 200 ** elevated 
temperature by oxygen, heat-resistant aging nature and hot compression set-proof nature are 
inferior to the fluorine-containing elastomer vulcanizate vulcanized with the polyol compound. 
Then, the environment which can be used was restricted and the frequent parts replacement 
was required. 
[0003] 

[Problern(s) to be Solved by the InventionjThe purpose of this invention has heat-resistant 
aging nature and hot compression set-proof nature in providing the peroxide vulcanization 
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fluorine-containing elastomer vulcanization constituent improved substantially, having 
outstanding tractive characteristics equivalent to publicly known peroxide vulcanization 
fluorine-containing elastomer vulcanizate, chemical resistance, etc. conventionally. 
[0004] 

[Means for Solving the ProblemjAs a result of repeating research wholeheartedly, this 
invention persons find out that a vulcanization constituent which blends a specific phenolic 
antioxidant with a peroxide vulcanization fluorine-containing elastomer vulcanization 
constituent suits said purpose, and came to complete this invention based on this knowledge. 
Namely, fluorine-containing elastomer which this invention can (a) peroxide vulcanize, (b) 
Containing a phenolic antioxidant which contains four hydroxyphenyl groups with organic 
peroxide, (c) polyfunctional co-cross-linking agent, 1, or two tert-butyl groups from 1 in one 
molecule is related with a fluorine-containing elastomer vulcanization constituent which carries 
out the feature. 

[0005]Fluorine-containing elastomer used as a (a) ingredient in a fluorine-containing elastomer 
vulcanization constituent of this invention, Fluorine-containing elastomer which comprises a 
tetrafluoroethylene unit by vinylidene fluoride unit, hexafluoro propone unit, and a case, 
Fluorine-containing elastomer which comprises a vinylidene fluoride unit, a perfluoro vinyl 
ether unit, and a tetrafluoroethylene unit, It is fluorine-containing elastomer, a fluoro 
FOSUAZEN elastomer, etc. which comprise a vinylidene fluoride unit by perfluoro vinyl ether, 
fluorine-containing elastomer which comprises a tetrafluoroethylene unit and a 
tetrafluoroethylene unit, propylene unit, and a case. Fluorine-containing elastomer may contain 
bromine or iodine in an end of polymer, or a main chain in order to enable organic peroxide 
bridge construction. As a method of introducing iodine to an end of polymer, a method (JP.63- 
41928,6, JP,60-221409,A) of using an iodine compound as a chain transfer agent is effective. 
It is known that introduction of bromine to a main chain and iodine will use a constructing 
bridge point monomer containing bromine and iodine. 

[0006]As an example of fluorine-containing elastomer of this invention, A product made from 
an E eye E. I. du Pont de Nemours DE NIMOASU and company "Viton GF", "Viton VTR-5927", 
the "Viton GLT", the "Viton GFLT." A product made from the Minnesota Mining & 
Manufacturing company "flow rei FLS-2690", A product made from a MONTEJISON Espy ray 
"Tecnoflon P2", "Tecnoflon P40", "DAIERU G-801" by Daikin Industries, LTD., "DAIERU G- 
901", "DAIERU G-902", "DAIERU G-912", "DAIERU G-1001", "Aipe Lu F", "AFURASU 150" by 
Asahi Glass Co., Ltd., "AFURASU 200", "Myra Fion FR-6140" by Asahi Chemical industry Co., 
Ltd., "Myra Flon FR-6340", "Myra Flon FR-6150", "Myra Flon FR-6350", "Myra Flon FR-6360", 
etc. are mentioned. 

[0007](b) Organic peroxide in which organic peroxide of an ingredient generates a peroxide 
radical under vulcanization conditions is used, For example, 1,1-bis(tert*butyfperoxy)-3, 5, and 
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5-trimethylcyclohexane, 1 , 1 -bis(tert-butylperoxy)cyc!ohexane, 2,2-bis(tert-butylperoxy)octane, 
An n-butyl 4,4-screw (tert-butylperoxy) is disclosed and RATO, 2,2-bis(tert-butylperoxy)butane, 
2,5-dirnethylhexane 2,5-dihydroxy peroxide, Di-tert-butyl peroxide, tert-butyl cumyi peroxide, 
JiKUMIRU peroxide, alpha, and aipha'-bis(tert-buty!peroxy m-isopropyl)benzene, 2,5-dimethyl- 
2,5-JI (tert-butylperoxy) hexane, The 2,5-dimethyl- 2,5-Ji (tert-butylperoxy) hexyne- 3, benzoyl 
peroxide, tert-butylperoxy benzene, 2,5-dimethyl- 2,5-JI (benzoylperoxy) bexane, tert- 
butylperoxy maleic acid, tert-butyi-oxyisopropyi carbonate, etc. mention, and it is ****. A 
blending ratio of an organic peroxide ingredient in a fluorine-containing elastomer vulcanization 
constituent of this invention is usually 0,1 - 3 weight section preferably 0.05 to 5 weight section 
to (a) ingredient 100 weight section. 

[D008]A polyfunctioned co-cross-linking agent of an ingredient, for example (c) Triaryl 
cyanurate, TORIMETARIRU isocyanurate, trialiyl isocyanurate, triacrylformal, Triallyl 
trimellitate, N,N'-m-pheny!ene bis maleimide, diallyl phthaiate, tetraaliyi terephthalamide, tris 
(diary! amine)-s-triazine, a phosphorous acid triaryl, N.N-diarylacrySamide, etc, are mentioned. 
A blending ratio of a polyfunctional co-cross-linking agent in a fluorine-containing elastomer 
vulcanization constituent of this invention is usually 0.2 - 8 weight section preferably 0.1 to 10 
weight section to (a) ingredient 100 weight section. 

[0009}(d) An ingredient is a phenolic antioxidant which contains four hydroxyphenyl groups 
with 1 or two tert-butyl groups from 1 in one molecule, For example, tris (3,5-di-tert-butyl-4- 
hydroxybenzyl) isocyanurate, 1,3,5-trimethyl 2,4,6~tris(3,5-di-tert-buty!-4-hydroxybenzyl) 
benzene, pentaerythrityl tetrakis [3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate] Triethylene 
glycol screw [3-(3-tert-buty!-5-methy!-4-hydroxyphenyl) propionate] 1 ,6-hexane ********.**** [3- 
(3,5-di-tert-buty!-4-hydroxypheny!) propionate] N.N-hexane methylenebis (3,5-di-tert-butyl-4- 
hydroxyhydronalium thinner MAMIDO), 3,5-di-tert-buty!-4-hydroxybenzyl phosphonate diethyl 
ester, bis(3,5-di-tert-buty!-ethyl 4-hydroxybenzy!phosphonate)calcium, a N,N-screw [3-(3,5~di- 
tert-butyl-4-hydroxyphenyl) propionyl] Hydrazine, a 2,2-thio-diethylenescrew [3-(3,5-di-tert- 
butyl-4-hydroxyphenyl) propionate] 2,4-bis(n-octylthio)-6-(4-hydroxy-3,5-di-tert-buty!anifino)- 
1,3,5-triazine, Octadecyi-3-(3,5-di-tert-butyi-4-hydroxyphenyl) propionate etc. are mentioned, 
and especially a desirable thing is tris (3,5-di-tert-butyl-4-hydroxybenzyi) isocyanurate. Two or 
more sorts may be combined for these. A blending ratio of the (d) ingredient in a fluorine- 
containing elastomer vulcanization constituent of this invention is usually 0.2 - 5.0 weight 
section preferably 0.1 to 10 weight section to (a) ingredient 100 weight section. The (d) 
ingredient of this invention is in this range in order for tensile strength of vulcanizate to fall 
substantially, if improvement in heat-resistant sufficient in less than 0.1 weight section is not 
obtained but ten weight sections are exceeded. 

[0010]ln a fluorine-containing elastomer vulcanization constituent of this invention furthermore, 
If needed Other ingredients, for example, carbon black, the Austin black, Graphite, silica, clay, 
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diatomite, talc, wollastonste, Calcium carbonate, a calcium silicate, calcium fluoride, barium 
sulfate, Sulfone compounds, phosphoric ester, fatty amine, higher-fatty-acid ester, Fatty acid 
calcium, fatty acid AMAIDO, low molecular weight polyethylene, silicone oil, silicone grease, 
stearic acid, and calcium stearate - and, [ stearic acid mug ] Can blend bulking agents, such 
as aluminum stearate, zinc stearate, a titanium white, and red ocher, processing aid, a 
plasticizer, colorant, etc., and as an acid-accepting agent, For example, lead oxide, the second 
lead of phosphorous acid, magnesium oxide, a zinc oxide, a calcium oxide, calcium hydroxide, 
a hydrotalcite compound, etc. may be blended, moreover if it is a range which does not 
deviate from main point of this invention - a conventionally publicly known vulcanizing agent 
and a rubber accelerator - one sort - or two sorts may be blended. 
[0011]Thus, a method of putting into a mold, pressurizing, vulcanizing primarily and 
subsequently vulcanizing secondarily, for example after kneading, as a vulcanization method 
of an obtained fluorine-containing elastomer vulcanization constituent, with an open sand mold 
kneading roll or direct vent type kneading rolls (a Banbury mixer, a pressure type kneader, 
etc.) is mentioned. Generally, as conditions for secondary vulcanization of the range of the 
pressure 20- 150 kg/m 2 , temperature of 120-250 ** and the range of time 0 to 48 hours are 
adopted as conditions for primary vulcanization for temperature of 120-200 **, the time 1 -180 
minutes. How to vulcanize as other vulcanization means, after carrying out preforming, such as 
ejection or extrusion, Or ketone, such as methyl ethyl ketone and acetone, ethyl ether, A 
solution or dispersion liquid through one sort or two sorts or more, such as ether, such as a 
tetrahydrofuran, can be adjusted, and a method of covering and vulcanizing a surface top of 
paper, textiles, a film, a sheet, a board, a tube, a pipe, a tank, a large sized container, and 
other mold goods now, etc. can also be used. 
[0012] 

[ExamplejNext, although an example explains this invention still in detail, this invention is not 
limited at all by these examples The physical properties of the fluorine-containing elastomer 
vulcanization constituent were searched for by the method shown below. 
(1) The hardness [JiS-A] of vulcanizate, 100% tensile stress Tensile strength and elongation 
were measured according to JIS-K6301. 

[0013](2) Compression set used P-24 of the O ring for dynamic usage specified to JIS-B2401 , 

and measured it according to ASTM-D1414 on the conditions of 200 **x 70 hours. 

(3) The hot wind heat aging test was measured on the conditions of temperature.! of 230 ** ] x 

168 hours according to JIS-K6301. 

[0014] 

[Example 1] A vinylidene fluoride unit / hexafluoro propene unit / tetrafluoroethylene unit is 
comprised, The fluorine contents containing the iodine which can serve as a point constructing 
a bridge twist 68% of the weight of "Myra Flon FR-6350" 100 weight section around an open 
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sand mold kneading roll, and scour "Sir Max N-990" 20 by CANCARB weight section, and 
"KYOWAMAGU 30" 3 by Kyowa Chemical Industry Co., Ltd. weight section. Next, triallyl 
isocyanurate "TAIC" 4 by Nippon Kasei Chemical Co., Ltd. weight section, After scouring 
organic peroxide "par hexa 25B-40" by Nippon Oil & Fats Co., Ltd. 3.75 weight section, tris 
(3,5-di-tert-butyl-4-hydroxybenzyl) isocyanurate 1.0 weight section is scoured, and it was 
neglected overnight and made to ripe as it is, 

[0015]Then, after performing re-kneading, it put into the metallic mold, and the press cure was 
fabricated at the temperature of 180 ** to the deed sheet and the O ring for 10 minutes. 
Subsequently, it took out from the metallic moid, it heated within the air circulation type furnace 
with a temperature of 180 ** for 4 hours, secondary vulcanization was completed, and various 
examinations were done. Thus, the normal-state physical properties of the obtained 
vulcanization molding thing, compression set, and a hot wind heat aging test are shown in 
Table 1. 
[0016] 

[Example 2] Various examinations were done like Example 1 except making tris (3,5-di-tert- 
butyl-4-hydroxybenzyi) isocyanurate 1.0 weight section into 2.0 weight sections. A result is 
shown in Table 1 . 
[0017] 

[Example 3] Various examinations were done like Example 1 except making tris (3,5-di-tert- 
butyl-4-hydroxybenzyl) isocyanurate 1.0 weight section into 3.0 weight sections. A result is 
shown in Table 1. 
[0018] 

[Example 4] Various examinations were done like Example 1 except making tris (3,5-di-tert- 
butyl-4-hydroxybenzyl) isocyanurate 1.0 weight section into 5.0 weight sections. A result is 
shown in Table 1. 
[0019] 

[Comparative example 1] Various examinations were done like Example 1 except not using tris 
{3,5-di-tert-butyl-4-hydroxybenzyl} isocyanurate 1.0 weight section. A result is shown in Table 
1. 

[0020] 

[Example 5] Tris. 3. It is made to be the same as that of Example 1 except using 1,3,5- 
trimethyl 2,4,8-tris{3,5~di-iert-butyL4-hydroxybenzy!) benzene 2.0 weight section instead of 5- 
di-tert-butyl-4-hydroxybenzyl isocyanurate 1.0 weight section. Various examinations were 
done. A result is shown in Table 2. 
[0021] 

[Example 6] it is pentaerythrityl tetrakis instead of tris (3,5-di-tert-butyl-4-hydroxybenzyl) 
isocyanurate 1.0 weight section. [3-(3,5-di-tert-butyl-4-hydroxyphenyi) propionate] Various 
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examinations were done like Example 1 except using 2.0 weight sections. A result is shown in 
Table 2. 

[0022]The example which blended the phenolic antioxidant of this invention with fluorine- 
containing elastomer in which peroxide vulcanization is possible has a change in physical 
properties smaller than the comparative example which does not use a phenolic antioxidant in 
a hot wind heat aging test, and hot compression set-proof nature is improved substantially. 
It is in ** that constructing bridge point cutting by oxygen is difficult to take place. 



[0023] 
[Table 1] 
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[0024] 
[Table 2] 
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[0025] 

[Effect of the inventionJThe heat-resistant aging nature which was a fault of the fluorine- 
containing elastomer vulcanization constituent which the fluorine-containing elastomer 
vulcanization constituent in which peroxide vulcanization of this invention is possible can 
peroxide vulcanize [ publicly known ] conventionally, and a hot seal characteristic are improved 
substantially. Therefore, since it wiii become possible to hold sealing nature over a long period 
of time if it is used as seal parts, such as an O ring, a life cycle becomes long substantially and 
industrial value is very high. 
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